AD  689741 


SRDS  Report  No.  RD-69-22,  VOL.  (  4  ) 


FINAL  REPORT 


Contract  No.  F A-67- WAI-1  29 
Project  No.  1 97-641  -01 R 


CLIMATOLOGICAL  SUMMARIES 

VISIBILITIES  BELOW  1/2  MILE 
AND  CEILINGS  BELOW  200  FEET 

VOLUME  4 

INTERNATIONAL  AIRPORT  O  D 
BIRMINGHAM,  ALABAMA  ■ 

JUNE  1969 


This  report  has  been 


approved  for  unlimited  availability. 


Prepared  for 

DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  AVIATION  ADMINISTRATION 
Systems  Research  &  Development  Service 

by 

U.S.  DEPARTMENT  OF  COMMERCE 
Environmental  Science  Services  Administration 

ENVIRONMENTAL  DATA  SERVICE 
NATIONAL  WEATHER  RECORDS  CENTER 


FINAL  REPORT 


Contract  No.  FA-67-WAM29 
Project  No.  197-641-01R 
SRDS  Report  No.  RD-69-22 


CLIMATOLOGICAL  SUMMARIES 

VISIBILITIES  BELOW  1/2  MILE 
AND  CEILINGS  BELOW  200  FEET 


JUNE  1969 


This  report  has  been  prepared  by  U  S.  DEPARTMENT  OF  COMMERCE,  Environment! 
Science  Services  Administration,  Environmental  Data  Service,  Nationol  iVtother  Records 
Center,  Asheville,  N  C-  for  the  Systems  Research  ond  Development  Service,  Federal 
Aviotion  Administration,  under  Contract  No.  FA— 67  — WAl  —  129.  The  contents  of  this 
report  reflect  the  views  of  the  contractor,  who  is  responsible  for  the  facts  ond  the 
accuracy  of  the  dota  presented  herein,  and  do  not  necessorily  reflect  the  official  views 
or  policy  of  the  FAA.  This  report  does  not  constitute  a  standord,  specification  or 
regulation. 


CONTENTS 


LIST  OF  TABLES  1 

INTRODUCTION  3 

ENVIRONMENT  AND  INSTRUMENTATION  OF  STATION  4 

NATURE  OF  DATA  5 

EXPLANATION  OF  TABLES  6 

REPORTED  VISIBILITY  AND  CEILING  VALUES  VERSUS 

INTERVALS  OF  DURATION  7 

WEATHER  CATEGORIES  OF  AIRCRAFT  LANDING  SYSTEMS  VERSUS 
INTERVALS  OF  DURATION  BASED  ON  TABLE  D  8 

PERCENTAGE  FREQUENCY  OF  WIND  DIRECTION  VERSUS  SPEED  GROUPS  8 

WEATHER  CATEGORIES  OF  LANDING  SYSTEMS  VERSUS 

INTERVALS  OF  DURATION  BASED  ON  TABLE  E  9 

EXPLANATION  OF  TABLE  E  10 

ACKNOWLEDGEMENTS  10 


TABLES 


11-29 


LIST  OF  TABLES 


TABLE 

A  LIST  OF  STATIONS  FOR  WHICH  SUMMARIES  HAVE  BEEN  PREPARED 

B  WEATHER  LIMITS  OF  AIRCRAFT  LANDING  OPERATIONS 

C  RELATIONSHIP  OF  CATEGORIES  OF  AIRCRAFT  LANDING 
OPERATIONS  AND  METEOROLOGICAL  CEILING  AND 
VISIBILITIES  -  CURRENT  PRACTICE 

D  RVR  -  METEOROLOGICAL  VISIBILITY  RELATIONSHIP, 

CURRFNT  PRACTICE 

E  RELATIONSHIP  OF  CATEGORIES  OF  AIRCRAFT  LANDING 
OPERATION*  AND  METEOROLOGICAL  CEILING  AND 
VISIBILITIES  -  CIRCULAR  N 

F  RVR  -  METEOROLOGICAL  VISIBILITY,  CIRCULAR  N 
TABLE 

I-IX  VISIBILITIES  AND  CEILINGS  VERSUS  INTERVALS  OF  DURATION 

I  Visibility  equal  to  or  greater  than  1/2  mile  when  ceiling  is  less  than  200  ft. 

II  Visibility,  irrespective  of  ceiling. 

III  Visibility,  ceiling  100  ft. 

IV  Visibility,  ceiling  zero. 

V  Visibility,  celling  100  ft.  or  zero. 

VI  Total  time  at  or  below  each  visibility  classed  as  one  incident, 
irrespective  of  ceiling. 

VII  Total  time  at  or  below  each  visibility  classed  as  one  incident, 
ceiling  100  ft. 

VIII  Total  time  at  or  below  each  visibility  classed  as  one  incident, 
ceiling  zero. 

IX  Total  time  at  or  below  each  visibility  classed  as  one  incident, 
ceiling  100  ft.  or  zero. 

X  CATEGORIES  OF  AIRCRAFT  LANDING  OPERATIONS  VERSUS 
INTERVALS  OF  DURATION  (based  on  Table  C)  -  YEARLY 
SUMMARY 

XI  WIND  DIRECTION  VERSUS  SPEED  BY  PERCENTAGE  FRE¬ 
QUENCY  (13  stations,  listed  on  page  6) 


PAGE 

11 

12 

13 

14 

15 

16 

17 


18 

10 


1 


TABLES 

XII  -  XXI  CATEGORIES  OF  AIRCRAFT  LANDING  OPERATIONS  VERSUS 
INTERVALS  OF  DURATION  (Based  on  Table  E) 


PAGE 


Each  with  four  sections: 

1.  0700-  1350  Local  Standard  Time 

2.  MOO-2159  Local  otanuaid  Time 

3.  2200-0659  Local  Standard  Tim.. 

4.  All  HOu  „ 


XII 

All  conditions. 

XIII 

Temperature  less  than  33“  F. 

XIV 

Temperature  less  than  33'  F, 
winds  of  less  than  9  knots. 

XV 

Temperature  less  than  33"  F, 
wind  9-12  knots. 

XVI 

Temperature  less  than  29"  F. 

XVII 

Temperature  less  than  29"  F, 
wind  less  than  9  knots. 

XVIII 

Temperature  less  than  29*  F, 
wind  9-  12  knots. 

XIX 

Temperature  greater  than  32'  F. 

XX 

Temperature  less  than  32'  F, 
wind  less  than  9  knots. 

XXI 

Temperature  32'  with  fog,  n( 
knots. 

20 

21 

with  fog,  no  precipitation  and  22 

with  fog,  no  precipitation,  and  23 

24 

with  fop,  no  precipitation  and  25 

with  fog,  no  precipitation  and  26 

27 

with  fog,  no  precipitation  and  28 

precipitation  and  wind  9-12  29 
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INTRODUCTION 


The  tables  contained  herein  hove  been  prepared  and  organized  for  use  in  evaluating  the 
cosh/benefits  of  oil  weather  landing  systems  and  fog  dissipation  techniques.  Thus,  the 
time  intervals  of  duration  of  the  categories  of  weather  ore  significant  in  determining  the 
times  of  the  delay,  diversion  or  cancellation  of  an  aircraft  flight  resulting  from  a 
restricted  weather  category.  This  information  together  with  the  number  and  types  of 
aircraft  affected  by  the  restricted  weather  and  the  costs  of  a  delay,  diversion  or  cancellation 
combine  to  provide  the  total  costs  resulting  from  the  weather  restrictions. 

Climatological  summaries  have  been  prepared  for  41  airports.  Their  location  and  associated 
volume  numbers  are  listed  in  Table  A. 
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LN  VIRONMFN  T  AND  INSTRUMENT  A  T  ION 


BIRMINGHAM,  ALABAMA 
INTERNATIONAL  AIRPORT 


The  Birmingham  International  Airport  la  located  at  the  southwestern  tip  of  the  Appalachian 
range  at  an  elevation  of  about  610  feet  above  MSL.  The  terrain  Is  characterized  by  a  series 
of  ridges  and  valleys  oriented  generally  In  a  northeast- southwest  direction,  with  the  major 
ridges  lying  to  the  east  and  southeast  of  the  airport. 

The  airport  lies  In  a  valley  with  ridges  about  2  to  3  miles  to  the  northwest  and  southeast 
rising  300  to  600  leei  si.  <ve  the  field.  The  valley  In  which  the  airport  is  located  slopes  gradually 
downward  to  the  southwest  Into  lower  rolling  country,  but  In  all  uthei  directions  the  tcnaln  1« 
very  Irregular. 

The  tables  In  this  publication  are  based  on  the  10-year  period,  January  1,  1956-December  31, 
1965.  Celling  helghte  were  measured  by  ceilometer  throughout  the  period.  Transmlssometer 
(500  ft.  baseline)  was  commissioned  on  runway  05  July  11,  1960.  Location  of  the  airport  weather 
station,  Its  elevation,  and  the  height  of  wind  instrumentation  during  the  period  were  aB  follow  s: 


Height  of  Station 

Wind  Instrument  Elevation 


rom 

To 

Lat.  N. 

Long.  W. 

Feet  above  ground 

Feet  above  MSL 

1-  1-56 

6-  2-63 

33*  34' 

86*  45' 

63 

610 

6  2-63 

8-25-65 

33*  34' 

86’  45' 

22 

610 

8-26-65 

12-31-65 

33’  34' 

86’  45' 

22 

620 
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NATURE  OF  DATA 


The  data  used  In  the  preparation  of  the  climatological  tables  were  extracted  from  10  years 
of  WBAN  10-A  forma  from  January  1956  through  December  1965,  There  were  two  exceptions: 
The  data  for  Dulles  International  covered  the  period  January  1963  through  December  1965 
and  for  Kansas  City-Mid- Continent  the  period  July  1957  through  December  1965,  All  data 
(Record,  Special,  Local,  Check  observations)*  were  recorded  on  punched  cards  to  the  hour 
and  minute  whenever  a  change  occurred  in  the  celling,  surface  visibility,  present  weather, 
runway  visual  range  or  runway  visibility  during  the  time  the  celling  was  less  than  200  feet 
and/or  the  surface  visibility  was  less  than  1/2  mile.  The  observation  whlclTended  a  category 
of  the  above  conditions  was  punched  and  If  this  observation  waB  not  a  Record  observation, 
the  next  Record  observation  was  punched.  The  elements  transcribed  were:  the  time  In  hours 
and  minutes,  celling,  surface  visibility,  tower  visibility,  present  weather,  temperature,  dew¬ 
point,  surface  wind,  altimeter  setting  and  remarks  concerning  runway  visual  range  and  runway 
visibility. 

These  data  Bhould  prove  to  be  a  valuable  source  for  additional  studies  where  low  visibilities 
arc  considered. 

Runway  visual  range  (RVR)  Is  the  operational  weather  criteria  for  airport  landing  systems. 
The  limits  of  visibility  conditions  for  categories  of  aircraft  operations  are  presented  in  Table 
B.  Only  Cat.  II  criteria  are  currently  operational.  Because  RVR  as  such,  Is  not  available  on 
a  uniform  basis  for  the  station  and  p-.rlod  of  record  under  study,  visibilities  and  ceilings  were 
used  for  delineating  categories  of  weather  mlnlmums  for  landing  and  take-off  operations. 
The  determination  of  RVR  would  require: 

1.  The  light  setting  of  the  edge  lights, 

2.  the  background  lighting, 

3.  the  location  with  respect  to  runway, 

4.  a  special  analyzer  to  integrate  the  transmlsslometer  readings  etc. 

This  Information  has  not  often  been  recorded  with  the  transmlsslometer  data. 


•  Except  Kansas  City  -  Mid- Continent.  Only  Record  (hourly)  observations  were  taken  during 
the  period  of  record  at  this  station;  16  hours  per  day  (0700-2200)  through  November  1957 
and  24  hours  per  day  December  1657  through  December  1965. 
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EXPLANATION  OF  TABLES 


All  the  tables  of  climatological  summaries  except  Table  1  are  based  on  the  reported  visibi¬ 
lities  of  less  than  1/2  mile  and/or  ceilings  lesB  than  200  feet. 

The  tables  of  climatological  summaries  In  these  publications  Include: 

(1)  reported  visibility  and  celling  values  versus  time  Intervals  of  duration. 

(2)  weather  categories  of  aircraft  landing  systems  based  on  their  relationship  to 
celling  and  visibility  as  prssented  lr  Table  C,  versus  Intervals  of  duration.  This 
Is  Table  X  only. 

(3)  percentage  frequency  of  wind  direction  versus  wind  speed  for  each  category  of 
aircraft  landing  system  using  the  relationship  of  Table  C  for  Record  observations 
only.  The*?  are  presented  for  13  stations  only.  This  Is  Table  XI  only.* 

(4)  weather  categories  of  landing  systems  based  on  their  relationship  to  ceilings  and 
visibility  as  presented  in  Table  E,  versus  Intervals  of  duration.  These  tables 
are  also  summarized  on  the  basis  of  wind  speed  and  temperature  values. 


•  These  stations  are: 

Los  Angeles  International,  Oakland  International.  Chicago  O'Hare,  San  Francisco 
International,  Greater  Buffalo  International,  Washington  National,  Washington  Dulles 
International,  Atlanta,  Newark,  New  York  J.  F.  K.,  Philadelphia  International, 
New  York  La  Guardla,  Cleveland  Hopkins  International 
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REPORTED  VISIBILITY  AND  CEILING  VALUES  VERSUS  INTERVALS  OE  DURATION 


Nine  summaries  are  presented.  In  Tables  I  -  V  the  values  represent  the  Individual  Incidents 
of  specified  celling  and  visibility.  Thus,  In  Table  III  3/8  mile  visibility  with  100  ft.  celling 
occurs  with  a  specific  frequency  for  each  Interval  of  duration. 

In  Tables  VI  to  IX,  the  frequency  of  occurrence  represents  visibilities  for  specific  conditions 
of  ceilings  at  or  below  the  listed  visibility.  They  are  cumulative  incidents  wherein  the  total 
time  at  or  below  a  certain  visibility  value  for  the  celling  value  specified  Is  considered  as  one 
Incident.  Thus,  If  In  Table  VII  there  are  172  Incidents  of  3/8  mile  In  the  Interval  of  1-15 
minutes,  It  represents  172  times  during  the  10-year  period  that  visibilities  3/8  mile  or  less 
with  ceilings  100  feet. 

Another  example  which  combines  the  entries  In  the  Individual  and  the  cumulative  tables  Is 
as  follows:  If  visibility  Is  distributed  as  shown  In  the  figure,  for  celling  100  feet,  If  for  20 
minutes  the  visibility  was  3/16  then  went  to  1/8  for  10  minutes,  then  went  to  3/16  for  5  minutes 
and  then  to  greater  than  1/2  mile  visibility  In  Table  III  there  would  be  2  counts  for  3/16,  one 
under  16-30  minutes  and  one  under  1-15  minutes;  and  one  count  for  1/8  under  1-15  minutes; 
whereas,  In  the  cumulative  table  for  visibilities  at  or  below  a  given  visibility  with  100-foot 
ceilings  -  Table  VII  In  the  3,8,  5  16,  1/4  and  3/16  mile  categories  there  would  be  one  count 

under  31-45  minutes  (actually  35  minutes)  and  one  count  In  1/8  mile  category  under  1-15 
minutes  (actually  10  minutes). 


TIME  IN  MINUTES 


To  estimate  the  total  time  of  occurrence  for  a  particular  interval  of  time  for  the  period  of 
record  one  multiplies  the  average  of  time  period  by  the  frequency  of  occurrence  of  the  specified 
conditions  for  this  time  period.  Thus,  if  visibility  of  3/8  mile  with  celling  100  feet  (Table  III) 
occurred  14  times  between  16-30  minutes,  the  estimated  total  time  would  be  14  x  23  or  322 
minutes. 


WEATHER  CATEGORIES  OF  AIRCRAFT  LANDING  SYSTEMS 
VERSUS  INTERVALS  OF  DURATION  BASED  ON  TABLE  D 


A  single  table  (Table  X)  besea  on  Table  C  for  the  period  of  record  1b  presented.  Table  C 
Is  based  on  the  current  practices  relating  RVP.  to  meteorological  visibilities  as  shown  In  Table  D. 


Table  X  Is  in  three  sections: 


Xa.  Frequency  of  occurrence  of  the  landing  categories  versus  the  indicated  duration  in¬ 
tervals: 


In  this  summary  Categories  II,  Ilia,  Illb,  andlllc  are  represented  by  the  frequency  of  these 
conditions  occurring  during  the  specified  Intervals. 


In  Category  II  +  111  the  frequency  represents  the  visibilities  and  ceilings  at  or  below 
Category  II  weather,  1.  e.,  below  200  feet  and/or  1/2  mile  for  a  continuous  period  of  time. 


In  Category  III.  the  number  of  occurrences  represent  the  frequency  the  weather  was  in 
in  Category  Ilia  and  Illb/c  l.e.,  observation  below  1/4  mile  and  equal  to  and  above  1/4 
mile  when  the  celling  is  reported  as  zero  for  a  continuous  period  of  time. 

Xb.  Total  time  In  each  duration  versus  the  duration  Intervals  In  hours  and  tenths  of 
hours.  The  entries  In  this  table  are  arrived  by  adding  the  times  in  minutes  associated 
with  "the  frequencies  above.  These  totals  are  converted  to  hours  and  tenths.  This  table 
also  contains  the  percentage  of  time  for  the  10-year  period  of  observations  d  specified 
duration  Intervals,  1.  e.,  1-90,  91-all,  1-all.  This  table  is  derived  by  dividing  the  total 
time  under  each  category  for  the  specified  duration  interval  by  the  total  number  of  hours. 
Thus  the  percentage  value  for  Category  II  t  III  the  1-all  group  (la9t  column,  4th  value 
down)  represents  the  frequency  of  occurrence  for  the  ten-year  period  in  percent  of 
visibility  and  ceilings  below  1/2  mile  and/or  200  feet. 

Xc.  Average  time  In  each  duration  versus  tne  duration  lnt  rvals. 

This  table  is  derived  by  dividing  the  total  time  In  minutes  of  earh  Item  In  Table  Xb  by 
the  frequency  of  occurrence  in  Table  Xa. 


WIND  DIRECTION  VERSUS  SPEED  BY  PERCENTAGE  FREQUENCY  (Table  XI) 

Table  XI  (for  13  tratlono)  (unnumbered  on  summaries)  show  the  percentage  distribution  of  the 
different  categories  in  accordance  with  Table  D  by  wind  direction  to  16  polntB  versus  specified 
speed  Intervals.  These  categories,  II,  Ilia  and  Illb/c,  are  divided  Into  2100-0500  and  0600-  2000 
hour  groups  making  a  total  of  six  sub-tables. 
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Only  the  hourly  (Record)  observation*  when  Category  II  or  below  conditions  exist  are  used 
In  these  summaries.  The  percentages  are  determined  by  dividing  the  number  of  hourly  ob¬ 
servations  which  were  recorded  during  the  entire  period  of  record  for  the  Indicated  hour 
group.  The  percentage  figures  can  be  combined  to  obtain  percentages  for  the  quadrants  of 
different  speed  intervals. 


WEATHER  CATEGORIES  OF  LANDING  SYSTEMS  VERSUS  INTERVALS  OF  DURATION  BASED 
on  table  e 

Nine  tables  XII  -  XXI  are  presented  for  the  ten-year  period.  These  tables  are  presented  in 
three  sections: 

a.  Frequency  of  occurrences  of  landing  categories  versus  duration  Intervals: 

Categories  II,  Ilia,  Illb,  and  IIIc  are  represented  by  tne  total  time  for  the  specified  hour 
group  that  these  conditions  occur  during  the  indicated  intervals. 


In  Categories  II  +  III  the  frequency  represents  the  visibilities  and  ceilings  at  or  below 
Category  II  weather  e.  g.,  below  2400  RVR.  In  Category  III  the  frequency  represents 
the  visibilities  at  or  below  Category  III  weather  e.  g.,  below  1200  RVR. 

b.  Total  time  in  each  duration  versus  the  duration  intervals  houra  and  tenths. 

The  entries  in  this  table  are  derived  by  adding  the  time  In  minutes  associated  with  the 
frequency  above  and  converting  them  10  hours  and  tenths. 


c.  Average  time  In  each  duration  versu s  the  duration  intervals. 

This  table  is  derived  by  dividing  the  total  time  In  minutes  of  each  value  in  b  by  the  corres¬ 
ponding  frequency  of  occurrence  ir.  a. 

In  these  tables,  since  the  period  of  duration  Is  the  Important  element,  each  incident  of  weather 
is  attributed  to  the  hour  group  during  which  It  began.  Thus,  If  Category  Ilia  weather  began  in 
the  22-06  hour  group  and  continued  Into  the  07- 13  hour  group  the  total  time  Is  placed  In  the 
22-06  group.  It  is  probable,  then,  that  the  Incidence  of  the  various  categories  may  be  over¬ 
estimated  In  the  22-06  group.  The  totals  appearing  In  the  all  hour  group,  however,  are  correct. 

The  sum  of  Categories  Ilia,  Illb,  and  IIIc  In  the  all-hour  groups  and  sometimes  In  the  other 
hour  groups  are  frequently  greater  than  under  Cat.  III.  This  results  from  the  addition  of  5% 
of  observations  of  3/16  mile  or  greater  with  celling  100  feet  added  to  Cat.  Ilia,  whereas,  this  5% 
Is  not  Included  In  the  Cat,  III  totals  at  the  bottom  of  each  table. 

The  difference  between  Cat.  Ill  totals  and  the  sum  of  Cat.  Ilia,  Illb,  and  IIIc  are  subtracted  from 
the  Cat.  II  totals  for  the  all-hourgroupand  appears  at  the  end  of  the  Cat.  11  line  with  an  asterisk. 
This  value  Is  a  better  estimate  of  the  occurrence  of  Cat.  II  weather  for  the  10-year  period. 
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EXPLANATION  OF  TABLE  E 


The  relationship  of  RVR  with  light  setting  5  for  a  500*  baseline  to  the  meteorological  report 
of  visibility,  baaed  on  the  Information  In  Circular  N1/.  Is  given  In  Table  F.  This  was  the  basis 
for  establishing  the  relationships  In  Table  E.  The  use  of  the  highest  setting  for  the  edge 
lights  for  approaches  In  low  visibility  Is  thecurrent  operational  practice.  Although  the  selection 
of  some  of  the  relationships  In  Table  E  have  been  somewhat  arbitrary,  It  can  be  expected  that 
the  observers  report  of  low  visibilities  and  ceilings  will  be  more  Inexact  than  the  cut  off  point 
of  these  relationships. 


V  Manual  of  Surface  Observations  (WBAN).  Circular  N,  Weather  Bureau,  Washington,  D.  C. 
NAVA1R  501D505,  July  1968  (AD672-366) 
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Atlanta,  Georgia 
Baltimore,  Maryland 
Birmingham,  Alabama 
Boston,  Massachusetts 
Buffalo,  New  York 
Burbank,  California 
Chicago,  Illinois 
Cincinnati,  Ohio 
Cleveland,  Ohio 
Columbus,  Ohio 
Dallas,  Texas 
Dayton,  Ohio 
Denver,  Colorado 
Detroit,  Michigan 
Hartford,  Connecticut 
Houston,  Texas 
Indianapolis,  Indiana 
Kansas  City,  Missouri 
Los  Angeles,  California 
Louisville,  Kentucky 
Miami,  Florida 
Milwaukee,  Wisconsin 
Minneapolis,  Minnesota 
Nashville,  Tennessee 
Newark,  New  Jersey 
New  Orleans,  Louisiana 
New  York,  New  York 
New  York,  New  York 
Oakland,  California 
Philadelphia,  Pennsylvania 
Pittsburgh.  Pennsylvania 
Portland.  Oregon 
Rochester,  New  York 
St.  Louis.  Missouri 
Salt  Lake  City,  Utah 
San  Francisco,  California 
Seattle,  Washington 
Syracuse,  New  York 
Washington,  D.  C. 
Washington,  D.  C. 


International 

Atlanta 

Friendship  International 
International 

General  E.  L.  Logan  International 
Greater  Buffalo  International 
Hollywood-  Burbank 
O'Hare  International 
Greater  Cincinnati 
Cleveland-Hopkins  International 
Port  Columbus  International 
Love  Field 

James  M.  Cox  Municipal 

Stapleton  International 

Detroit  Metropolltan-Wayne  County 

Bradley  International  (Windsor  Locks) 

William  P.  Hobby 

Weir  Cook 

Mid-Continent  International 

International 

Srandlford  Field 

International 

General  Mitchell  Field 

Mlnneapolis-St.  Paul  International 

Metropolitan 

Newark 

International 

John  F.  Kennedy  International 
La  Guardla 

Metropolitan  Oakland  International 
International 

Greater  Pittsburgh  International 
International 

Rochester-Monroe  County 
Lamberr-St.  Louis  Municipal 
Municipal  No.  1 
International 

Seattle-Tacoma  International 
Clarence  E.  Hancock 
Dulles  International 
National 


table  a 


ii 


LIMITS  OF  LANDING  CATEGORIES 

CAT.  II  Operations  down  to  minima  below  200  feet  decision  height 
and  2400  RVR  and  to  as  low  as  100  feet  decision  height 
and  1200  RVR. 

CAT.  II IA  Below  100  feet  decision  height  and  1200  RVR  and  to  as  low 
as  50  feet  decision  height  and  700  RVR. 

CAT.  IIIB  Below  700  RVR  to  150  RVR. 

CAT.  Hie  No  external  visual  reference. 

TABLE  B 

Current  operational  criteria 

Criteria  not  firm,  used  for  planning  purposes 


CEILING  AND  VISIBILITY  EQUIVALENTS  FOR  CATEGORIES 
OF  AIRCRAFT  LANDING  OPERATIONS  CURRENT  PRACTICE 
CRITERIA  for  Table  X  and  XI 


Category  II; 

Visibility 

Visibility 

Visibility 

Visibility 

Category  Ill-a: 

Visibility 

Visibility 

Visibility 

Category  Ill-b/c: 

Visibility 

Visibility 

Category  III: 

The  sum  of  Ilia,  Illb,  and  IIIc 

TABLE  C 


1/2  and  celling  »  100 
3/8  and  celling  y  0 
S/16  and  celling  y  0 
1/4  and  celling  y  0 
1/4  and  celling  «  0 
3/16  and  all  ceilings 

•  1/8  and  all  ceilings 
1/16  and  all  ceilings 

•  0  and  all  ceilings 
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RVR  VERSUS  VISIBILITY  (Current  Practice) 


METEOROLOGICAL 

VISIBILITY 

RVR  EQUIVALENT 

Statute 

Feet 

Miles  (feet) 

3/16  (990  feet) 

1200 

•  1/4  (1320  feet) 

1600 

•  1/2  (2640  feet) 

2400 

TABLE  D 

•  United  States  Standard  for  Terminal  Instrument 

Procedures  (TERPs)  ,  Federal  Aviation  Agency,  September  1966. 


CEILING  AND  VISIBILITY  EQUIVALENTS  FOR 
CATEGORIES  OF  AIRCRAFT  LANDING  OPERATIONS 
Criteria  for  Tables  XI1-XXI 


Category  II 

Below  2400  ft.  RVR  to  Equivalent  Meteorological  Observations 

1200  ft.  RVR 

All  observations  with  visibilities  greater  than 
3/8  mile  with  celling  100  feet. 

All  observations  of  3/8  mile  with  celling  not 
equal  to  zero. 

All  observations  of  5/16  mile  with  celling  not 
equal  to  zero. 

All  observations  of  1/4  mile  with  celling  not 
equal  to  zero. 

All  observations  of  3/16  mile  with  celling  not 
equal  to  zero. 

Ca*egory  HI 
Category  ill  a 

Below  1200  ft.  RVR  to  All  observations  of  1/8  mile. 

700  ft.  RVR 

All  observations  of  3/16  mile  or  greater  with 
zero  celling. 

5%  of  observations  of  3/16  mile  or  greater  with 
celling  100. 


Category  III h 

Below  700  ft.  RVR  to  All  observations  of  1/16  mile. 

150  ft.  RVR 

50%  of  all  observations  of  zero  miles. 


Category  Illc 

Below  150  ft.  RVR  50%  of  observations  of  zero  miles. 


table  e 
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RVR  VEP'-'JS  METEOROLOGICAL  VISIBILITY 


Reported  Meteorological 

Circular  N 

RVR  (500  ft.  baseline)  at 

Category 

Visibilities 

Miles  (feet) 

Setting  5 

Day 

Night 

0  (less  than  330  feet) 

• 

* 

(IIIc  and  111b) 

1/16  <330  feet-650  feet) 

• 

• 

(Illb) 

1/8  (660  feet-980  feet) 

1000-1400 

* 

(111b  and  Ilia) 

3/16  (990  feet- 1310  feet) 

1400-1800 

1200-1800 

(Cat.  II) 

1/4  (1320  feet- 1640  feet) 

1800-2200 

1800-2200 

(Cat.  II) 

•  No  determination  of  RVR  with  respect  to  meteorological  visibility. 


TABLE  F 


licit  1.  ,  !MB!l  1  * 


0*4!  ION  I  ■» 

•  *ic  »i-'»  »i-to  11-120  i/i-nr-  m.»*c  i4i-*»c  4*1. 

u  m  :o  n  *  ic  i 


:«aC9»c< Mu  o»  c»u 


?;•»'!>  I*.  -iNv-’li 

•to  n-120  >n-i»r  1 1 1 » / »c  m>u3  141.4*0  **). 


t*CiE  III.  tCC I l  : *•«  i oo  run. 

01*1  MO*  IS  Mlftv'tt) 

VMICUIM  1«|)  U-K  »»«*1  -4-43  M-*C  tl-120  121-1*3  Hl-fiO  2*1-I*C  UI.UO  ill. 

Wl  3  )  1 

I/ll 


Tliwt  l»t  ICC  I W  I've 


0JP11I0H  1*  MlHlTfl 

it  i  *  - » o  ii*«t  «i*»c  m-*c  ti-i2c  m-ito  m-i40  )»3  j«i.4io  4*|. 


TAlil  V,  ICtIUKO  ICO  »tft  o»  IKISI* 


vl  Mill  M* 
»/• 
I/ll 


0*«TI>|  I*  UlNc’CJ 

i-ii  u- jo  ji-45  44-40  ii-ic  n-uo  ui-iio  i*i«r*o  i*i-si:  ni.4io  «n. 


rcTli.  T !*•(  , 

Tlflf  VI.  I. 

vi j 1 8 ;  1 1  tt 

>/• 

5/11 

1/4 

J/ll 


ii  *  Biict  ficn  viiieuiTf  ciiiicn  *j  c*c  i*ci»tfi 
llMf*C(CtlT(  or  CCIHNOi. 

0*  *T  !9*  1*  •INOTCS 

i-u  ji-jc  1,-41  4*-i:  «i. «:  ti-nc  121-no  in-i.o  2*i-no  iti.«r  <n 

44  It  I  1)  IT  15  1C  4  1*  2 


VI  »mu  Tt 

5/1 

5/11 


it  C*  BfiC-  Men  vimiUTT  0.159(0  19  0*(  l«KlO(iT 

<:liu*4  ioc 

P*AMO*  |1  M|KU-T(» 

1 • 1 5  1I-5C  51-45  44. IC  4 1 -fO  tl-IJO  Ul-110  1*1-240  141-J40  JII.4I0  ill* 


torn  m*r  it  o»  8(-.o«  c*«-h  vimuitr  unuc  *l  o*«  inciocvt 

nil!  VIM.  K(|LlH4  2(tc>, 


VIJI8UIT* 

»/« 

5/1* 


OjAaMO*  I* 

1  •  1 5  11-10  11.49  41-40  41-40  tt-WO  Iti-iao  Il|*l40  241-llC  III.** 


TOTAL  »t«  IT  O*  8(lOt  C»C.-  vl5!8llI*T  ClMJtC  *  4(  l**CIO|M 

T*8ct  U.  ICC  K  1*0  LOO  C((T  0*  l(*Ol. 

ocait i o*  i*  rnnuTO 

v I  5  I •  1 1  I  T  *  l- l 5  11-50  5 1 —4*  44.10  41-4C  91-120  111-1*0  l*l.2«0  2»t-l*< 


TAb  It 


blRMjNGMAM, 


INTERNA T IONAL 


ALL  SEASONS 

FREQUENCY  OE  OCCURRENCE 

Category  i-is  i*-30  31-4 


ALL  HOURS 


TINE  IN  NtNUTES 

16-60  61-60  91-120  121-110  111-2*0  241-360  }6l-*90 


JANUARY  1950  -  DECEMBER  1965 


1-90  91-ALL  1-ALL 


PERCENTAGE 
1-90  91-ALL  l-ALL 


I  It  A 

It 

20 

14 

3 

9 

3 

7 

t 

4 

82 

13 

97 

i i in/C 

9 

a 

3 

1 

• 

7 

3 

4 

1 

29 

19 

*a 

II  ♦  Ml 

32 

32 

29 

16 

21 

20 

19 

a 

12 

4 

2 

130 

63 

213 

m 

2* 

14 

14 

6 

14 

10 

7 

3 

11 

1 

2 

72 

34 

106 

TOTAL  TtWI 

|N  EACH  DURATION 

HOURS 

AND  TENTHS 

TINE 

IN  MINUTES 

PERCENTAGE 

CATEGORY 

1-13 

14-30 

31-45 

46-60 

61-90 

91-120 

121-110  111-2*0 

241-360 

361-460 

411. 

1-90 

91 -ALL 

1-ALL 

1-90 

91-ALL  1 

-all 

1  I 

l«.l 

21. T 

23.4 

1S.0 

23.2 

17,4 

4,3 

9.3 

4.3 

101.0 

33.4 

136.4 

•  12 

.0* 

.16 

1  1  U 

3.9 

7.9 

12. T 

2.T 

11. 7 

3.6 

17,0 

3.2 

20.0 

40.9 

*3.7 

•  6.6 

.03 

•  03 

•  10 

1 1  IB/C 

UT 

3.2 

l.T 

1.0 

10.2 

11.9 

11.6 

2T.T 

12,7 

17.9 

*3.9 

• 

•  02 

.07 

.09 

II  ♦  lit 

9.0 

13.1 

19.6 

14,0 

26.4 

34,7 

47.1 

2T.3 

*1.6 

29.2 

22,7 

•  2.0 

222.1 

30*. » 

•  09 

•  23 

.33 

1  1  1 

5.3 

9.3 

3.4 

IT, 7 

17,4 

16.4 

to.i 

33.3 

6.1 

21,3 

62.9 

123.3 

161.4 

.03 

•  16 

.19 

AVERAGE 

TIME  IN 

EACH 

DURATION  MJNUTIS  AND  TENTHS 

TIME 

IN  MJNUTE3 

PERCENTAGE 

CATEGORY 

1-13 

16*10 

11-65 

46-60 

61-90 

91-120 

121-H0  111-260 

241-360 

361-490 

691. 

1-90 

91-ALL 

1-ALL 

1-90  91-ALL  1 

1 1 

10*3 

26.1 

60.1 

34.0 

77.3 

104.2 

129.3 

119.3 

236,0 

29.7 

132.1 

36.1 

t  1  1  A 

11.1 

21.1 

60,2 

31. T 

71.2 

111.0 

163.6 

119.0 

300.3 

29.9 

112.7 

53.6 

1  1  IB/C 

11*6 

26.1 

16. T 

60.0 

76.6 

102.0 

139.6 

276.7 

766*0 

37,0 

201.9 

102.3 

11  *  Ill 

10.3 

26.6 

40.3 

32.4 

73.4 

104,2 

161 ,6 

206.3 

301.0 

437,3 

611.3 

32.1 

203.7 

13.1 

11  1 

12.1 

23.6 

*0.1 

31.3 

76.0 

104.6 

160.1 

202.0 

291.9 

406.0 

640.0 

33.1 

221.5 

93.3 

TOTAL  OBSERVATION  HOURS  |T4T2 


BIRMINGHAM,  INTERNATIONAL 


NO  WIND  TABLES  FOR  THIS  STATION 
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*Allf  Mil  -  ?(NMMTul(  <  jj  ofClEH  (7). 

0700  -  MOO 

PAfQU|NC»  07  OCCUIAfNC? 


lllNINGHAN*  !NT|RHAT1QNAL 

(23171  QISIR VAT IQH  MQUA S  I 


,  __  _  tiki  |N  HINUTPS 

1-1J  16-JO  11-43  *6-60  61-60  61-120  121-110  tll-240  241-160  J61-46Q 

1  ! 


CATEGORY 
M 

U1A 
1111 
MIC 

M  ♦  11]  l  , 

MI 

TOTAL  Tim  IN  fACM  DURATION  HOURS  AND  TfNTHS 

_ _  .  _  TIKI  IN  NINUTIS 

CATEGORY  1-IJ  16-10  11-43  46-60  61-60  61-120  121-160  111-240  241-160  161-460 

M  .1  l.l 

MU  .1  i.l 

Mil 
1 1 1C 

II  •  It!  .1  1.1 

Ml 

AlfRA&l  UN|  IN  F  A(H  DURATION  HlNUUS  AHO  T|NTmS 

T I  HI  in  HJNUTIS 

C A T| CO* 7  1-13  16-10  11-43  46-60  61-60  61-120  121-110  161-140  241-160  161-410 

II  13.0  61.0 

MU  13.0  61.0 

Mil 

1  I  IC 

M  ♦  MI  13.0  61.0 

III 


1400  •  2100  (26224  0»S I A  VAT  I  ON  HOURS) 

RRfQUtNCv  OR  OCCURRING? 

TINf  IN  H1NUTII 

CATEGORY  1-15  16-10  11-43  46-60  61-40  61-120  121-110  111-240  241-160  161-460 

M  1 

MIA  }  2 

Mil 

MIC 

I  I  •  1 1 1  1  1 

Mt  2  2 

total  Mm  *n  r*GN  duration  hours  ano  tint** 

TIN!  in  NINUTIS 

C  A T | CO* v  1-13  16-10  11-41  46-60  61-60  41-120  121-110  111-140  241-360  161-460 

M  l.l 

MU  1.1  1.4 

MU 

MIC 

II  ♦  Ml  .1  1.6 

Ml  .7  1.4 

AVfRACI  Tim  IN  |ACH  DURATION  NlNUUS  ANO  T|NTh$ 

TIN*  IN  NINUTIS 

C  ATE  CO*  y  1-13  16-10  ll-*3  46-60  61-60  61-120  121-110  ill-240  241-160  161-410 

M  21.0 


MIA 
1  Ml 
I  I  IC 

M  ♦  MI 
Ml 


21. A  41.0 


16.0 

21.3 


2200  -  0600  (12177  DISH  VAT  IQN  HOURS) 


R • f Qul Nf v  07  OCCURRING! 

7 1 N|  |N  HINUTPS 

CATEGORY  1-13  16-10  11-43  46-60  61-60  vl-120  121-110  111-140  241-160  161-410 

M  1 

MIA  1  1  1 

I  Ml 

IMG  1 

M  •  Ml  1  11 

MI  l  11 

total  TJM|  in  P*CH  duration  hours  and  TINThS 

TIN!  tN  HINUTPS 


CAM  GORY 

1-13 

16-10 

11-43  46-60 

61-60 

61-120 

121-110 

I  1 

.4 

IMA 

.1 

.  4 

1.3 

MU 

MIC 

5.0 

M  •  Ml 

.1 

l.l 

1.0 

1 1 1 

1.5 

1.0 

AVPtA&F  TINf  IN 

r  ach 

OUR  A ’ I  ON  "INUTES  ANO  TCNThJ 

TIN 

CAT| GO*  * 

1-15 

16-10 

11-43  46-60 

61-40 

41-120 

121-110 

1  1 

22.0 

MIA 

13.0 

22.0 

•  a.o 

Mil 

I  !  1C 

110.0 

M  ♦  MI 

15.0 

110.0 

110,0 

MI 

13.0 

•  1.0 

110.0 

AlI 

(17672 

RtfOJlNCT 

Of  OCCURRING? 

TJR 

CATEGORY 

1-15 

16-10 

11-43  46-60 

61-40 

41-120 

121-110 

1 1 

; 

4 

1 

I  III 

2 

3 

2 

2 

Mil 

1 1  1C 

I 

M  *  MI 

2 

1 

1 

1 

2 

1 1 1 

1 

2 

2 

1 

1 

TOTAL  Mm 

IN  EACH  DURATION  HOURS  ANO  ' 

TENTHS 

TJR 

CATEGORY 

1-13 

16-10 

11-43  46-60 

61-60 

61-120 

121-110 

1 1 

.1 

1.4 

l.l 

IMA 

.3 

1.1 

1.4 

2.3 

MU 

MIC 

1.0 

M  •  Mt 

.3 

.1 

1.1 

l.l 

5.6 

IM 

.1 

.7 

1.4 

1.5 

1.0 

AVpRACf  Tim  IN  EACH 

Duration  ninuUs 

ANO  TENTHS 

TP 

CATEGORY 

1-13 

16-10 

11-43  *6-60 

61-60 

61-120 

121-110 

1  1 

19. C 

21.) 

61.0 

MIA 

15.0 

21.1 

41.0 

75.5 

MU 

MIC 

uo.o 

M  •  IM 

15.0 

16.0 

61.0 

1 10. 0 

176,0 

MI 

13.0 

21.3 

41.0 

Ri.r 

UO.O 

(17672  3ISIRVATJ0N  HOURS) 


JANUARY  1656  -  OPCfHICR  1663 


411* 

1-60 

2 

2 

61-ALl 

1-All 

2 

2 

2 

2 

Ml* 

1-60 

1.) 

1.) 

61-AU 

1-All 

1.) 

1.) 

1.1 

1.1 

All  ♦ 

o  o  o 
•>  •  • 

t  *» 

61-All 

1-All 
16.0 
16  •  0 

16.0 

16.0 

411*  1-60  61-All  1-All 

1  1 

3  3 

1  1  2 


All*  1-60  61-All  1-All 

1.1  1.1 

2.4  2.4 

.1  2.1  1.1 

2.1  2.1 


4 1 1  ♦  1-60  61-AU  l-All 

21.0  21.0 

26.2  26.2 

16.0  172.0  64.0 

31.1  11.1 


411*  1-60  61-All  1-AIL 

1  1 

1  1 

1  1 

1  2  1 

2  1  1 

4 I 1 •  1-60  61-All  1-All 

.4  .4 

2.1  2.1 

1.0  1.0 

.1  4.1  3.1 

1.7  1.0  4.7 

4 1 1  •  1-60  61-All  1-711 

22.0  22.0 

41.7  41.7 

110.0  110.0 

13.0  143.0  101.7 

31.3  110.0  64.1 


4ll*  1-60  61-All  1-All 

6  6 

9  6 

1  1 

4  >  7 

6  1  7 

4 I 1 •  1-60  61-AIL  1-ALL 

2.7  2.7 

5.2  3.2 

1.0  1.0 

1.1  7.7  6.3 

1.1  1.0  6.1 

4 « 1 ♦  1-60  61-ALl  1-All 

27.2  27.2 

14.1  14.1 

110.0  110.0 

27.)  134.0  11.6 

11.0  110.0  51.1 


6|«*tN0**"i  tHTfiMiTlGNUi 

.  *|Th  fSC/  *0  »«ICl*t?*TlCN,  thO  w;ic  . 
1 '00  l 2  9  971  OIStlvATIbN 


rASit  n*  - 

»m#j€sc»  oi  cccv*«fxcr 
ciTitr.« 

MU 
i :  1 1 


fOTu  Tl«»  in  |i(m  oj- i  1 1 on  «c»M  inc  UhTh} 

T|n|  tN  H  INliTI 9 

citico*»  i-u  i*-»o  11*0  *i-»d  *1-40  »i-uo  mi-lio  iii-i*o  2«i-i»o 


m 

AVttAit  f|*(  IN  MClt  Out*  II  a*  *|nuT|9  1*3  t(NTM| 

TIM  IN  N I N- J HI 

CAT*GO«»  1-19  14-10  1 1  *•$  *«-»0  4l-*0  M-l*0  MS-110  111-1*0  2*1-100  9|1-*|9 
ii  »).: 

iiu  o.o 

till 


in: 

1 1 


111 


61.0 


2100  12922*  commc  “CJ*5 i 


NO  OCejMfNfl  C»  0*t» 


MlljhCt  Of  0<Cu«A|N£? 

C*T|CO*»  1-19  11- )0  Jl-*>  *1-40  41-4C  1 

II  I 

1114  l  l  1 

1111 

11 1C 

ii  •  m  i 

III  1  1 

total  T  1«|  |N  «4CH  O'J*  *  1 1  On  mOjAI  ANO 

t**»C.O»T  1-11  14-10  >l-*J  *0-10  41-40 

II  .* 

1114  .1.4  1.9 

1114 

lilt 

II  -  III  .9 

III  .1  (.9 

4  V  *  1  4  if  TlNf  In  (4'H  eUtOIRN  «|Njf|S 


2200  ♦  OftCO  : 1|4  7T  C*9|»»ATlQn  *0ut1 1 
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